Calcitonin gene-related peptide stimulates mitosis in the tip of the rat gubernaculum in vitro and provides the chemotactic signals to control gubernacular migration during testicular descent.
We investigated whether calcitonin gene-related peptide (CGRP) released from sensory genitofemoral nerve branches could stimulate rodent gubernacular growth and provide chemotactic signals for directing inguinoscrotal gubernaculum migration in vitro. Neonatal rat gubernacula containing a developing cremaster sac (n = 60) were removed at days 0, 2, 4, 6, 8, and 10 (n = 10 per age; n = 5 per experimental group) and placed in organ culture for 24 hours with or without added CGRP (720 nmol/L). The gubernacula were stained for bromodeoxyuridine (BrdU) immunohistochemistry. Cells were counted (3 x 100 cells) in the mesenchymal tip of the gubernaculum to find the percentage of BrdU uptake. A further group of neonatal rat gubernacula (n = 21 per group) were placed in organ culture on an agar platform with 5 agarose beads soaked in either PBS or 10(-6) mol/L CGRP placed approximately 0.8 to 1 mm on each side of the tip of the cremaster sac. After 72 hours, the position of the gubernaculum was compared with its starting position and any deviation measured. Exogenous CGRP caused a significant increase in BrdU uptake in the tip of the gubernaculum in 0-day-old rats compared with control cultures. Two-way analysis of variance in the cellular proliferation pattern between gubernacula cultured +/- CGRP between 0 and 10 days showed a significant difference (P < .001). The cultures containing CGRP-impregnated beads caused significant (P < .01) deviation of the tip of the gubernaculum toward the beads, whereas the controls demonstrated no net movement of the tip. These studies demonstrate that mitosis in the tip of the rat gubernaculum is significantly increased in response to CGRP in vitro. Also, CGRP may provide chemotactic signals to control inguinoscrotal gubernacular migration in the rat.